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ABSTRACT
In this study, we sought to identify empirically the 
types of use and non-use values that motivate dairy 
farmers in their work relating to animal welfare of dairy 
cows. We also sought to identify how they prioritize 
between these use and non-use values. Use values are 
derived from productivity considerations; non-use 
values are derived from the wellbeing of the animals, 
independent of the present or future use the farmer 
may make of the animal. In particular, we examined 
the empirical content and structure of the economic 
value dairy farmers associate with animal welfare of 
dairy cows. Based on a best-worst scaling approach 
and data from 123 Swedish dairy farmers, we suggest 
that the economic value those farmers associate with 
animal welfare of dairy cows covers aspects of both use 
and non-use type, with non-use values appearing more 
important. Using principal component factor analysis, 
we were able to check unidimensionality of the eco-
nomic value construct. These findings are useful for 
understanding why dairy farmers may be interested in 
considering dairy cow welfare. Such understanding is 
essential for improving agricultural policy and advice 
aimed at encouraging dairy farmers to improve animal 
welfare; communicating to consumers the values under 
which dairy products are produced; and providing a 
basis for more realistic assumptions when developing 
economic models about dairy farmers’ behavior.
Key words: animal welfare of dairy cow, best-worst 
scaling, economic value in animal welfare, non-use 
value, use value
INTRODUCTION
The living conditions of animals in farm production 
are becoming an increasingly important topic of pub-
lic concern. Lusk et al. (2007) report that a majority 
(62%) of representatives of US households think that 
the wellbeing of farm animals should be considered 
even in the presence of suffering among humans. In the 
European Union (EU), evidence presented within the 
Welfare Quality project shows that consumers in the 
EU are concerned about the wellbeing of farm animals 
(Ingenbleek and Immink, 2011). The recognition of ani-
mals as sentient beings that can suffer unless handled 
properly has resulted in farm animal welfare (FAW) 
regulations of both a public and private nature in the 
EU region.
In discussions about how to regulate FAW, includ-
ing FAW in dairy production, a thorough understand-
ing of farmers and their decision-making with respect 
to FAW should receive special attention. Farmers’ 
welfare-related choices, such as complying with current 
FAW regulations or providing better FAW standards 
than required by regulations, will have a direct effect 
on animal wellbeing. From an economic perspective, 
McInerney (2004) noted that humans will care about 
animal welfare as long as their own utility is influenced 
by the conditions under which animals live. Further-
more, because farmers need to provide a certain FAW 
standard to satisfy FAW regulations, they encounter a 
constrained optimization problem where these regula-
tions stipulate a lower limit of their FAW standards. 
Provision of FAW standards above FAW regulations 
can be expected to the extent that the farmers believe 
that there are economic benefits from so doing and that 
these benefits are not offset by the costs associated 
with FAW.
In particular, McInerney (2004) noted that farmers 
might derive 2 general types of economic value from 
working with their livestock: use and non-use values. 
Use values refer to economic values derived from pro-
ductivity considerations; that is, the type of value that 
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can be derived from any kind of production factor. 
However, and as noted by McInerney (2004), farmers 
may provide FAW beyond what would be justified from 
productivity concerns. This may be because they ex-
perience economic value associated with knowing that 
their animals are treated well. It may also be because 
the farmers feel uncomfortable with pushing the ani-
mals toward their biological maximal productivity, even 
if that would be advantageous in terms of maximizing 
profit. Non-use values have come to be defined as “the 
value that producers derive from economic goods re-
lated to the wellbeing of livestock independent of any 
use, present or future, that the producer might make 
of the animals” Lagerkvist et al. (2011, p. 486). Conse-
quently, the presence and accounting of non-use values 
in FAW are relevant in explaining why farmers provide 
FAW beyond the statutory requirements and beyond 
what would be justified if the animals were only viewed 
as production factors. Furthermore, non-use values 
may explain why farmers allow animals to produce at 
economically nonoptimal levels.
Lagerkvist et al. (2011) developed the notation of 
non-use values by identifying these as consisting of 
5 theoretically separate types: pure non-use values, 
existence values, bequest values, option values, and 
paternalistic altruism. In the terminology of Lagerkvist 
et al. (2011), pure non-use values refer to economic 
values derived from provision of FAW beyond what 
would be defensible when considering its associated 
economic return. Existence values refer to economic 
values derived from treating the animals according to 
the absolute rights they are perceived to have, com-
pliance with ethical codes among farmers, fulfillment 
of self-perception, and avoidance of discomfort asso-
ciated with not treating animals well. Bequest values 
refer to economic values associated with maintaining 
and increasing the legitimacy of production involving 
animals. These values also refer to the economic value 
associated with preserving the possibilities to sustain 
animal production for future generations. Option val-
ues comprise economic values obtained from providing 
better food choices for consumers. Therefore, these are 
values derived from knowing that consumers can choose 
food products that are produced under animal-friendly 
production conditions. Paternalistic altruism refers to 
economic values derived from the establishment of last-
ing consumer-to-business relationships, from knowing 
that consumers are eating high-quality food products, 
and from gaining recognition from the industry and the 
food supply chain.
The framework related to use and non-use values 
in FAW thus recognizes why farmers may work with 
FAW, are prepared to comply with FAW regulations, 
and even provide FAW beyond the regulated require-
ments. Therefore, it is appealing to use the framework 
for describing farmers’ FAW-related behaviors from a 
conceptual point of view. However, actual empirical 
existence of various use and non-use values in farmers’ 
understandings of the economic value associated with 
FAW is lacking, and how farmers prioritize between 
these values is currently not well understood.
Previous literature has empirically investigated live-
stock farmers’ FAW-related behaviors, including how 
farmers define FAW. For instance, Te Velde et al. (2002) 
found that farmers in the Netherlands believed their 
FAW to be good. Dockès and Kling-Eveillard (2006) 
found that farmers view FAW as being conditioned 
on that the animals need to produce. They also found 
that some viewed FAW as being about feeding and 
monitoring animal health, whereas others believe it was 
about the animals’ psychological and behavioral needs. 
Furthermore, farmers participating in conventional or 
organic quality control schemes have been found to dif-
fer in their views on FAW (Hubbard et al., 2006, 2007). 
Those authors found that farmers participating in con-
ventional quality control schemes viewed FAW as being 
related to the economic performance of the farm. They 
also found that those farmers participating in organic 
quality control schemes viewed FAW as being related 
to moral and ethical considerations. Kling-Eveillard et 
al. (2007) and van Huik and Bock (2007) have reported 
similar results. Previous studies have reported differ-
ences in the human-animal relationship depending on 
the species kept and the purpose of keeping the animal 
(Bock et al., 2007), which may affect farmers’ views 
on FAW. Additionally, several studies have examined 
farmers’ attitudes to FAW (e.g., Kauppinen et al., 
2010, 2012; Kielland et al., 2010). Furthermore, based 
on in-depth interviews with 50 Swedish dairy farmers, 
Hansson and Lagerkvist (2015) examined the mental 
representation of FAW and deduced that both use and 
non-use values act as motivational factors in dairy 
farmers’ decision-making and goal attainment with 
respect to FAW.
Notwithstanding the contribution made by previ-
ous literature, the empirical content, structure, and 
prioritization of the economic value associated with 
FAW have not yet been identified. Such information 
can be used for developing successful private and public 
FAW policy aimed at farmers, by taking determinants 
of farmers’ behaviors into consideration. Understanding 
which type of FAW motivation drives behavioral action 
is relevant, because such motivation can be expected 
to influence farmers’ cognition and productivity and is 
relevant as input to form their work motivation. Such 
information can also be useful for consumers interested 
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in the origins of their food. Moreover, it could be impor-
tant in the development of economic models of farmers’ 
behaviors, by revealing interdependencies among use 
and non-use values.
In this study, we sought to identify the empirical 
content and structure of the domain of use and non-use 
values that motivate dairy farmers in their work related 
to the animal welfare of dairy cows (AWC). We also 
examined how they prioritize between these use and 
non-use values.
MATERIALS AND METHODS
Conceptual Issues Related to the Measurement  
of Use and Non-Use Values
A behavioral perspective was adopted in measuring 
the content and structure of farmers’ use and non-use 
values. From this perspective, farmers’ perceptions of, 
and preferences for, use and non-use values can be ex-
pected to determine their provision of FAW (Lagerkvist 
et al., 2011; Hansson and Lagerkvist, 2014). The type of 
FAW actions provided by a farmer can then be assumed 
to depend on a complex set of motivational variables. 
Critical aspects include goal directness; the extent to 
which farmers perceive their own needs and desires and 
those of others, including their animals; the extent of 
free will; and the sustainability of farmers’ actions in 
relation to animal wellbeing. From a psychological per-
spective, it is well documented that perceptions of posi-
tive and negative phenomena direct people’s motivated 
behavior (Carver and White, 1994), which explains how 
motivation as a stimulus leads to a behavioral response 
in a continual loop (Depue and Collins, 1999). Further-
more, because motivation exists on a continuum from 
rewarding (positive) to punishing (negative), farmers’ 
behavior in relation to the provision of FAW can be 
expected to depend on how a certain action is perceived 
from a motivational perspective. As motivation drives 
behavioral action, it is reasonable to posit that the eco-
nomic value associated with FAW is a theoretical con-
struct (i.e., a theoretical concept) and that the various 
use and non-use values (as motivational drivers) can 
be taken as its attributes. It can also be posited that 
an order of these values exists that reflects their rela-
tive importance (i.e., priority). Thus, the theoretical 
construct can be measured by relative mapping of these 
attributes onto the motivational continuum. This ap-
proach to measuring the value farmers perceive in FAW 
has not been proposed previously.
A fundamental question in measurement of a theo-
retical construct is the causality between the construct 
and its measurement items (in the present case, the 
attributes). This is because this causality should drive 
the decision on which analytical method to use. Us-
ing the decision criterion for the type of measurement 
model developed by Jarvis et al. (2003), we suggest 
that there is a formative relationship between the eco-
nomic value construct and its attributes. In particular, 
the motivational attributes are considered to define and 
give meaning to the construct. The attributes come to-
gether and form the construct, which would not exist 
without these attributes.
Study Sample and Data Collection Procedures
We collected the data for this study from November 
2013 through January 2014. We recruited respondents 
by sending introductory letters to a random sample of 
500 Swedish farmers specializing in dairy production. 
With assistance from Statistics Sweden (Örebro, Swe-
den), this sample was drawn from a register containing 
information about all farms in Sweden and their type 
of specialization. In the introductory letter, we briefly 
explained the study and asked farmers if they would 
consider participating by completing an internet-based 
questionnaire. We carried out data collection in col-
laboration with a market research company. Shortly 
after arrival of the introductory letter, the company 
contacted the farmers by phone to ask if they wanted 
to participate. Each farmer was called up to 5 times, 
and those not answering after 5 calls were not con-
tacted again. For those who agreed to participate, 
the company sent a link for the questionnaire to each 
farmer by e-mail. Farmers who had not completed the 
questionnaire within 1 to 2 wk after agreeing to do 
so were reminded by a new phone call. The question-
naire is part of a larger research project and included 
16 sets of questions, several of which were presented 
as scales with sub-questions. The estimated time re-
quired to complete the questionnaire was 30 to 40 min. 
Respondents completing the questionnaire were sent a 
gift voucher worth 300 Swedish Krona (approximately 
US$36) as a token of our appreciation of their time and 
effort. During the data collection process, 50 farmers 
declared that they were no longer part of the target 
group because they had quit dairy production, which 
left an effective sample of 450 farmers. Among these, 80 
farmers could not be reached by phone on 5 attempts, 
25 farmers were excluded because the records contained 
an incorrect phone number, 113 did not want to par-
ticipate, and 232 agreed to answer the questionnaire. In 
total, 123 questionnaires were completed. This gave an 
effective response rate of 27.3%.
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Operationalization of Use and Non-Use Values
We devised the attributes used to examine the con-
tent and structure of dairy farmers’ economic value 
construct associated with AWC (see Table 1) by opera-
tionalizing its use and non-use value parts. In particular, 
we related motivational attributes covering use values 
to motivation to work with AWC for reasons concerning 
(1) maximal production, (2) maximal profitability, (3) 
the possibility to continue the business, (4) having time 
available for other things, (5) own work environment, 
(6) adjustments of production to current producer 
prices, (7) complying with animal welfare legislation, 
and (8) making a living from the business. Thus, mo-
tivational attributes covering use values included mo-
tivating aspects related to applying AWC to maintain 
productivity and profitability and to achieve business 
goals completely unrelated to AWC. Furthermore, we 
devised motivational attributes covering non-use values 
based on the 5 theoretical parts of the construct: pure 
non-use values, existence values, bequest values, option 
values, and paternalistic altruism (Lagerkvist et al., 
2011). Using findings published in an interview study 
by Hansson and Lagerkvist (2015), we checked moti-
vational attributes to cover aspects of economic value 
associated with AWC found in that study, to ensure 
that all use and non-use values found there were also 
covered in the present study. In particular, based on 
the study by Hansson and Lagerkvist (2015), we added 
motivational attributes related to the farmer’s own 
work environment and to ensuring that the business 
makes a sufficient profit, so that the way in which the 
dairy cows are kept can be further improved (see Table 
1). In total, 27 individual motivational attributes were 
devised.
Anchored Best-Worst Scaling 
We used the best-worst scaling (BWS) approach 
(Finn and Louviere, 1992) to assess the empirical con-
tent, structure, and prioritization of the economic value 
construct in AWC. This approach is based on a well-
founded behavioral model of human decision-making 
(random utility theory; Thurstone, 1927; McFadden, 
1974). The approach has not been used previously in 
evaluating how farmers prioritize between use and non-
use values in AWC (or FAW). In BWS, respondents 
were presented with repeated choice sets, generated by 
the experimental design, of objects belonging to the 
underlying set of motivational attributes (Table 1). 
These were taken to span the feature under study. The 
standard BWS results in relative mapping of each at-
tribute on a common interval scale, which then permits 
inter-object comparison such as levels of importance in 
relation to one of the attributes within the feature set, 
so as to avoid the “dummy variable trap” (Lusk and 
Briggeman, 2009). Figure 1 illustrates the implementa-
tion of the BWS format in this study.
In the set of 5 attributes in Figure 1, the respondents 
indicated which they considered to be the most mo-
tivating attribute and the least motivating attribute. 
Using 5 objects (J = 5) in each choice set results in in-
formation about J(J − 1) − 1 = 19 paired comparisons. 
In each set of best-worst evaluations, the respondent 
is assumed to choose a pair of attributes that exhibits 
the largest motivational difference on the underlying 
unidimensional motivational gradient.
We used a heterogeneous design (Sándor and We-
del, 2005), rather than a blocked design, to govern 
the sequence and attributes of choice set shown to 
respondents. This design increases statistical efficiency 
by providing more variation across respondents and 
reducing problems of scale effects (these can be varia-
tions in preferences due to the block of the design from 
which data were generated). The heterogeneous design 
meant that respondents were randomly assigned one in-
dividual version of the full design. The design provided 
a balanced approach, with equal occurrence of each 
attribute. Each respondent was faced with 17 choice 
tasks, each containing 5 attributes.
The BWS approach has well-documented advantages 
over other available ranking and rating methods, such 
as providing better discrimination and being free from 
scale use bias. However, it also has the disadvantage 
of being relative in the sense that there is no rational 
zero for the common interval scale. Hence, the concept 
of “best” or “worst” is only comparable within a re-
spondent and not across respondents (Lagerkvist et al. 
2012). This means that the relative (standard) BWS 
approach would be inadequate in providing inputs to 
policy design.
To overcome these methodological shortcomings of 
the standard BWS approach, we adopted an anchored 
dual-response BWS format. This is in line with sug-
gestions within business marketing research (Sawtooth 
Software, 2009). It is also in line with research showing 
that the anchoring format reduces heterogeneity and 
improves predictions of individual choices (Lagerkvist 
et al., 2012; Lagerkvist, 2013).
Figure 1 illustrates the implementation of the an-
chored BWS format in this study. In each choice set, 
after selecting a best-worst combination, we asked re-
spondents to choose between the available attributes 
and an elaborated dual-response alternative. In the 
dual response, the alternative “some are important, 
some are not” served as a utility anchor that provided a 
zero level of utility. When selected, the alternative “all 
5 are important” provided information to the estima-
Journal of Dairy Science Vol. 99 No. 1, 2016
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tion that all 5 attributes should have a higher utility 
than the anchor. Similarly, the alternative “none of 
these 5 are important to me” indicated that each of 
the 5 motivational attributes shown had a utility lower 
than the anchor. The presence of the utility anchor 
then allows for an absolute ranking of attributes across 
respondents, and the anchor defines the zero level on 
the common interval scale (Lagerkvist et al., 2012). 
The coding of responses of the anchored BWS choices 
was based on the complete coding approach outlined by 
Lattery (2011).
There are several ways to analyze best-worst mod-
els (Marley and Louviere, 2005). Following Finn and 
Louviere (1992), the process outlined in relation to 
Figure 1 can be modeled based on the probability that 
an individual chooses the pair of attributes “x most 
motivational, y least motivational” from a set Y of J 
implicit paired choices that maximizes the distance be-
tween x and y on the underlying motivational gradient 
compared with all other possible paired differences in 
the set Y, under random errors.
Because the exact locations assigned to each moti-
vational attribute are unknown, it is only possible to 
specify a probability that a respondent will select a 
best-worst pair of attributes. Formally, let T denote the 
full set of available motivational attributes, meaning 
that there are T(T − 1) best-worst combinations, and 
let D(T) denote the set of choice tasks fixed by the 
study design (i.e., subsets of motivational factors that 
occur in the study). For any subset Y∈ D(T) with J al-
ternatives plus the anchoring question, let BY(x) denote 
the probability that motivational attribute x is chosen 
Figure 1. Example of an anchored best-worst choice set used in the farmer survey.
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as best in Y, WY(y) the probability that motivational 
attribute y is chosen as worst in Y, and BWY(x,y) the 
probability that x is chosen as best in Y and y ≠ x is 
chosen as worst in Y.
Within the sampled population of dairy farmers in 
Sweden, heterogeneity was assumed to exist for the 
position of each motivational attribute. To obtain in-
dividual estimates on the location of motivational at-
tributes, we let uk(i) represent the position of a given 
alternative i on the underlying motivational gradient 
for individual k. This weight is specified as a random-
effects model:
 u ik i
T
ki( ) ,{ } = +=1 u μ   [1]
where u is a vector of means of each u(i) within the 
population and μk is a T-dimensional multivariate nor-
mally distributed disturbance term related to the de-
viation of each individual’s location of each attribute 
from the sample mean, where μ ∼MVN u0, ,V( )  and Vu 
denotes the covariance matrix of that distribution.
In a decision-making process where x is chosen first 
and then y is selected from among the remaining attri-
butes, it follows from Finn and Louviere (1992), Mar-
ley and Louviere (2005), Lusk and Briggeman (2009), 
Cross et al. (2012), and Erdem et al. (2012) that the 
mixed logit choice model for a set, Y∈ D(T), of best-
worst (BW) choice probabilities onto the (0,1) interval 
becomes
 
BW x y e
e J
P Max
kY
u x u y
u l u m
m
J
l
J
xy x y lm
,
( ( )
( ) ( )
,
( ) =
− +
= +( )>
−
−∑∑ 1
δ η δ +( )⎡⎣⎢
⎤
⎦⎥ηlm ,
  [2]
for all lm in Y(2), where the +1 scalar in the numerator 
of Eq. [2] introduces the anchoring question. The given 
rational zero-scale alternative “some are important, 
some are not” thereby provides the absolute level against 
which the location of the motivational attributes in T is 
identified. The term δxy + ηx,y represents the difference 
between alternatives x and y on the motivational gradi-
ent, plus a random error term, whereas Max (δlm + ηlm) 
is the largest of all other paired differences within the 
choice set.
The model in Eq. [2] with individual locations of 
motivational attributes expressed as part-worth utili-
ties can be estimated by a random parameter model 
(RPL) or calculated using hierarchical Bayesian logit 
procedures (HB; Train, 2009). Previous comparisons 
between RPL and HB models (e.g., Huber and Train, 
2001) suggest that both models yield similar results.
The HB approach to Eq. [1] and [2] is based on 
Rossi and Allenby (1993) and Allenby (1997), allowing 
inferences about a specific respondent’s part-worths as 
a function of that respondent’s choice data and the 
distribution of the locations across the sampled popula-
tion. The bottom of the hierarchy is specified by Eq. 
[2], which corresponds to the observed choice data gen-
eration process. The weights each respondent assigns to 
the motivational attribute are linked in Eq. [1] by a 
common distribution. The parameters u and Vu in Eq. 
[1] are therefore at the top of the hierarchy. The indi-
vidual part-worths then vary from person to person 
under the common parameter Vu. Following the Bayes 
rule, the vector of uk(i) for each individual respondent 
given all available data P(uk | Data) is obtained from 
the joint probability of all model parameters in the 
data (Allenby and Rossi, 2003) as
P u Data P Data P
P
k u k k k k u
u
{ }( ) = ∏ ( )× ( )⎡⎣⎢ ⎤⎦⎥
× ( )
, , | | | ,
,
u u u u
u
V V
V /P Data k{ }( ).
 
 [3]
The parameters to be calculated by the HB model are 
the vector of uk(i) for each individual respondent, the 
vector u of means of the distribution of scale positions, 
and the matrix Vu. Rather than trying to integrate 
across the parameters of interest, the calculation is 
done using a Markov chain Monte Carlo (MCMC) it-
erative procedure, which generates draws of all param-
eters in the joint distribution (Eq. [3]). The priors of 
{u}k, u, and Vu are then set to be uninformative (= 0). 
According to the Bernstein-von Mises theorem, under 
unrestrictive conditions, the posterior distribution of a 
parameter is effectively independent of the prior distri-
bution when the sample of data is sufficiently large 
(Hipp and Michael, 1976).
Statistical Analysis
Anchored BWS. Data from the anchored BWS were 
estimated through HB analysis using CBCHB v.5.0.4 
(www.sawtoothsoftware.com). The MCMC estimation 
was carried out with 10,000 iterations before the results 
were used, followed by an additional 10,000 iterations 
to calculate importance weights for each interviewee. 
Individual part-worth utilities were then transformed 
into a common rating scale following the approach in 
Lagerkvist et al. (2012).
The predictive accuracy of the HB estimation was as-
sessed through the chance ratio measure (average per-
centage certainty divided by the predictive power of a 
chance model). The average percentage certainty varies 
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between 0 (the model fits the data at the chance level) 
and 1 (perfect fit). This was defined by Hauser (1978) 
as the difference between the estimated log-likelihood 
of the fitted model and the log-likelihood of the chance 
model, divided by the negative of the log-likelihood of 
the chance model. Based on the choice task in Figure 1, 
a chance model has a predictive power of 1/6 (1 out of 
6 choice options, i.e., 5 attributes and 1 dual-response 
alternative).
Principal Component Factor Analysis of Use 
and Non-Use Values. We performed principal 
component factor analysis (PCA) of the logit scaled 
part-worth utilities (taken here as measurement items) 
obtained from the HB estimation to check the dimen-
sionality of the anchored BWS data. According to rec-
ommendations by Hair et al. (2010), we first scrutinized 
measurement items according to a measure of sampling 
adequacy and thus according to their suitability for 
PCA. To this end, we used Kaiser’s overall measure 
of sampling adequacy (KMO). We investigated inter-
nal structure by PCA, taking the assumed formative 
relationship between the attribute and the economic 
value construct into consideration. We opted for ex-
plorative rather than confirmatory PCA due to lack of 
empirical knowledge about the content and structure 
of the individual components of the economic value 
construct. Exploratory PCA allows measurement items 
to be freely associated with component factors, based 
on their correlations with these factors.
Before evaluating the principal component factor so-
lution, we rotated it by oblique rotation, which allowed 
component factors to correlate. The rotation meant 
that for each component factor, the number of highly 
loading measurement items was minimized, whereas 
for the measurement items, their loading on a single 
component factor was maximized. Based on recom-
mendations made by Hair et al. (2010), we considered 
measurement items with factor loadings <0.5 to be 
practically insignificant and therefore we deleted these 
from further analysis. The final principal component 
factor solution was based only on measurement items 
with significant factor loadings. We based the number 
of component factors to retain on the suggestions ob-
tained from the eigenvalues.
RESULTS
Descriptive Statistics on the Study Sample
Descriptive statistics on the study sample are pre-
sented in Table 2. Compared with the population of 
Swedish dairy farmers, the sample analyzed here 
appeared to contain farmers who were significantly 
younger than the median dairy farmer, and dairy herds 
significantly larger than the average dairy herd. The 
farmers appeared to have chosen farming for several 
reasons, the most important being “work with farming” 
and the least important “maximize profits.”
Attribute Importance
Table 1 shows the importance of each of the 27 at-
tributes as estimated with the help of the dual-response 
anchoring approach. With an average percentage cer-
tainty of 0.4220, the chance ratio was 2.53 times better 
than what a chance model would have predicted. This 
suggests that model fit and predictive accuracy were 
adequate.
The results shown in Table 1 provide the empirical 
representation of the economic value construct associ-
Table 2. Descriptive statistics of the study sample (n = 123)
Item Value SD
Share of female respondents (%) 11 NA1
Average age of respondent (yr)2 51.81 10.06
Share of respondents with conventional production (%) 72 NA
Average number of dairy cows3 83.5 76.8
Share of revenue from dairy production (%) 76.5 15.8
Main goal in farming4 (% of sample reporting as main goal)   
 a. Work with farming 29 NA
 b. Realize dreams and visions 27 NA
 c. Be part of a social context 28 NA
 d. Maximize profit 15 NA
1Not applicable.
2In 2010, the median age of Swedish farmers was 55 to 59 yr (Statistics Sweden, 2013). The farmers in the study 
sample were on average significantly younger than 55 years (P < 0.000).
3In 2012, the average Swedish dairy herd was 70 cows (Statistics Sweden, 2013). The farmers in the study 
sample on average managed dairy herds that were significantly larger than this (P = 0.025).
4Farmers were presented with these alternatives and asked to indicate which one was the most important to 
them.
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ated with AWC. The specific AWC attributes of most 
importance to the participating farmers were satisfac-
tion from knowing that their dairy cows are well-kept 
(attribute 11); preventing disease, pain, and injury 
(attribute 18); and possible business development to 
further improve the way in which dairy cows are kept 
(attribute 10). Attribute 11 was 68% more important 
than attribute 18 (15.14% divided by 9.02%) according 
to the ratio scale properties.
We found that 4 attributes had importance weights 
lower than the weight for the anchor threshold. These 
were attributes 27: To contribute to consumers being 
offered high-quality food product; 14: To make sure 
my dairy production is ethical; 5: To make sure that 
my dairy cows are kept in such a way that my work 
environment is good; and 7: To make sure that my 
dairy production is run in such a way that the cur-
rent animal welfare law is satisfied, but not more. This 
suggests that farmers associate a negative utility with 
these attributes.
It is worth noting that 8 of the 10 most important 
attributes represented non-use values, with 5 of these 
focusing on the existence values. Only 2 out of the top 
10 AWC attributes related to use values. The total 
share of importance for the top 10 attributes covered as 
much as 70% of the ratio scale.
PCA
The PCA validated the unidimensionality of the 
AWC economic construct (see Table 3). We removed 
2 motivational attributes; that is, measurement items 
(attributes 3 and 5), from further analysis because they 
were not significantly associated with any underlying 
component factor. Following this, we obtained a factor 
solution containing 4 component factors. Component 
factor 1 was composed of pure non-use values, existence 
values, and use values. Component factor 2 was com-
posed of bequest values, option values, and paternalistic 
altruism. Component factor 3 was composed exclusively 
of use values. Component factor 4 was composed of use 
values and one pure non-use value. Together, these 4 
component factors explained 88.02% of the total vari-
ance, which is considered acceptable in social sciences 
(Hair et al., 2010). The overall KMO of the matrix was 
0.911, with individual KMO measures ranging between 
0.835 and 0.955, showing that the matrix is suitable for 
PCA. Looking at the share of total variance explained 
by the 4 component factors, the results suggest that 
component factor 1 was the most important, explaining 
69.17% of total variance and thus heavily dominating 
the component factor structure. The remaining 3 fac-
tors each explained between 4.05 and 8.27% of total 
variance and therefore constituted only a minor part 
of the component factor structure. This pattern of 
eigenvalues clearly confirmed that the economic value 
construct is unidimensional, as implied by the theoreti-
cal understanding of the construct.
DISCUSSION
Our purpose with this study was to identify empiri-
cally the use and non-use values that motivate dairy 
farmers in work related to the welfare of their dairy 
cows, and how farmers prioritize between these values. 
In so doing, we examined the empirical content and 
structure of the economic value dairy farmers associate 
with AWC. Use values are economic values in FAW 
that are derived from productivity considerations. Non-
use values are economic values in FAW derived from 
the wellbeing of the animals, irrespective of the present 
or future use the farmer may make of the animal.
Aspects Related to Data and Method Issues
From a data quality point of view, the response 
rate obtained here was admittedly considerably lower 
that what is generally obtained in questionnaire-based 
studies targeting Swedish dairy farmers. Possible ex-
planations for the low response rate are that (1) some 
farmers may still not be comfortable with answering 
internet-based questionnaires due to poor familiarity 
with computers and information technology; and (2) 
the questionnaire was considered too extensive and tire-
some to complete compared with the reward given. The 
findings may thus be biased because the dairy farmers 
responding to the questionnaire may have been those 
who find questions related to AWC more important. 
Furthermore, when asking questions related to farmers’ 
views about the wellbeing of the animals, there is a 
risk of social desirability bias (e.g., Lusk and Norwood, 
2010). This means that the responding farmers may 
have responded in a way that exaggerated attributes 
they believe are socially desirable. The findings need 
to be interpreted in light of this. Compared with the 
general population of Swedish farmers, the farmers in-
cluded in our sample were significantly younger (P < 
0.000) and their dairy herds were significantly larger 
(P = 0.025). This means that our findings should be 
considered more representative of the content and 
structure of the economic value in AWC perceived by 
younger farmers who are operating larger dairy farms.
It should also be acknowledged that the data col-
lection procedure ran for a period of 3 mo. This long 
period could have biased the findings by allowing time 
for events affecting the respondents’ motivation to 
work with animal wellbeing to occur. However, to the 
best of our knowledge, nothing extraordinary happened 
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during the study period that could have affected their 
motivation.
Upon running the PCA, we found that 2 measure-
ment items did not load significantly on any compo-
nent factor. These were therefore deleted from further 
analysis, although deleting a measurement item in a 
formative measurement model may alter the meaning 
of the construct (e.g., Jarvis et al., 2003). This was 
not thought to be a problem in our case, because the 
correlation with the underlying factor was insignificant, 
having a value <0.5. Such a measurement item is prac-
tically unrelated with the component factor (Hair et 
al., 2010).
General Discussion
Compared with previous literature related to farm-
ers’ FAW-related behaviors, this study provides insights 
into what motivates dairy farmers in their work relat-
ing to AWC. This is done in 2 ways: First, the types 
of use and non-use values dairy farmers perceive as 
motivating them in their AWC-related work are identi-
fied empirically. Second, the way in which dairy farmers 
prioritize between these motivating factors is identified, 
acknowledging that some are of use type and others 
are of non-use type. In this way, this study adds to the 
existing literature by describing the empirical content 
and structure of the economic value dairy farmers as-
sociate with AWC. Moreover, by basing the study in 
a BWS framework (Finn and Louviere, 1992; Marley 
and Louviere, 2005), we were able to achieve this while 
explicitly considering how dairy farmers make tradeoffs 
between the different attributes of the economic value 
construct. The economic value construct used here could 
be related to the theory of planned behavior (Ajzen 
1991, 2002), which has been widely used in examining 
farmers’ attitudes to FAW. Indeed, the economic value 
construct presented here can be viewed as a motiva-
tional construct that affects beliefs, which in turn form 
the attitude construct (Hansson and Lagerkvist, 2014).
Similar to findings reported by Hansson and La-
gerkvist (2015), and in line with the theoretical un-
derstanding of the economic value in FAW, our results 
suggest that the AWC-related work done by dairy 
farmers is influenced by values of both use and non-use 
type. With the approach we applied, we were able to 
investigate in detail how dairy farmers prioritize among 
different use and non-use values and thus obtain an 
indication of how these are ranked.
The most important attribute found in this study 
was “To feel happy knowing that my dairy cows are 
well-kept.” This suggests that the dairy farmers’ own 
wish to know that they are treating their animals ap-
propriately is the main factor motivating their AWC-Ta
b
le
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related work. Furthermore, our findings suggest that 
dairy farmers in their AWC-related work are especially 
influenced by non-use values. Out of the 10 most im-
portant attributes found this this study, 8 were of non-
use type. This suggests that dairy farmers work with 
AWC mainly for reasons other than those connected to 
profitability and productivity. In contrast to previous 
literature describing livestock farmers’ views on FAW 
(e.g., Dockès and Kling-Eveillard, 2006; Hubbard et 
al., 2006, 2007), our findings appear to indicate greater 
importance of aspects not related to profitability and 
productivity. However, because of the significant meth-
odological differences between studies, such compari-
sons need to be acknowledged as highly speculative.
Out of the 8 non-use values present among the 10 
most important attributes of the economic value in 
AWC, we found that 5 were of an existence value type 
(To feel happy knowing that my dairy cows are well-
kept; Dairy cows have a right to be treated well; To 
feel that I keep my dairy production in the right way; 
To make sure that disease, pain, and injury among my 
dairy cows are prevented and that diagnosis and treat-
ment are quickly established if needed; To make sure 
that my dairy cows feel well even when this requires 
unprofitable actions). This suggests that AWC-related 
work is motivated especially by ideas of absolute rights 
that the animals are assumed to have and by the feel-
ings of happiness that result from treating animals well. 
The 2 use values among the 10 most important attri-
butes of the economic value in AWC were both related 
to the profitability of the business. Taken together, the 
10 most important attributes suggest that profitabil-
ity of the business is important but that the absolute 
rights the animals are assumed to have and the feelings 
of happiness associated with treating animals well are 
equally or even more important.
We found that 4 attributes had lower importance 
weight than the anchor threshold, suggesting that 
these attributes are likely to function as inhibitors of 
AWC work motivation for dairy farmers. These were 
attributes 27: To contribute to consumers being offered 
high-quality food products; 14: To make sure my dairy 
production is ethical; 5: To make sure that my dairy 
cows are kept in such a way that my work environment 
is good; and 7: To make sure that my dairy production 
is run in such a way that the current animal welfare 
law is satisfied but not more. Thus, working with AWC 
to improve these attributes would lead to disutility 
for the dairy farmers studied. Interestingly, 3 of these 
(attributes 5, 14, and 27) are very similar to aspects 
of AWC that emerged as important and motivating in 
an interview study by Hansson and Lagerkvist (2015). 
The in-depth interview technique used in that study 
had several important merits in that it allowed the 
respondents to mention aspects they may not have 
thought of initially. However, the contradictory findings 
presented here stress the importance of also considering 
respondents’ tradeoffs. In particular, the construction 
of the anchored BWS approach we used targeted the 
respondents to consider their tradeoffs.
The theoretical understanding of economic value in 
FAW assumes use and non-use values to form a uni-
dimensional construct. Although unidimensionality 
is required for the appropriateness of using the BWS 
measurement approach, this central tenet can also be 
used to test the validity of the theoretical claim. Hence, 
our PCA of the data allowed us to provide empirical 
support for the unidimensionality of the construct. 
Thus, we allowed the data to be freely associated with 
underlying component factors based on patterns in the 
data.
The implications of understanding the empirical con-
tent and structure of the economic value construct in 
AWC are both practical and theoretical. The insights 
we provide into the economic value construct can be 
used by the agricultural industry when developing 
policy and advice directed at dairy farmers, because 
these insights improve our understanding about what 
motivates dairy farmers to work with AWC. This could 
be a valuable basis for affecting behavior. For instance, 
the insights provided here can be used to develop com-
munication about policy and advice to dairy farmers 
as a way of achieving better acceptance of both private 
and public AWC standards. Insights provided here can 
also be used by the dairy industry to communicate to 
the public what motivates dairy farmers to work with 
AWC. This is important, especially in light of findings 
by Te Velde et al. (2002) that livestock farmers feel bad 
about believing that others think that the wellbeing of 
the animals is not important to them. In this respect, 
communicating the importance of existence values as 
motivating farmers in their work with AWC appears as 
important. Furthermore, if future research can confirm 
correlations between dairy farmers’ perceived economic 
value in AWC and the actual AWC on their farms, 
insights such as those provided here can be used as 
a basis for communication with consumers of dairy 
products. For consumers interested in the origin of the 
dairy products they purchase and the conditions under 
which they have been produced, this would be valuable 
information and serve as a basis for more informed pur-
chases. From a theoretical point of view, insights into 
the empirical structure of the economic value construct 
can be used when developing models aimed at predict-
ing dairy farmers’ behaviors. This can be done by tak-
ing into consideration a broader set of attributes of the 
economic value construct instead of only profitability 
and productivity attributes. Developing such models 
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would of course also be a way of contributing knowl-
edge for use in developing future agricultural policy.
Previous research has found that farmers’ attachment 
to their animals may depend on the species kept and 
the purpose of keeping the animal (Bock et al., 2007), 
which may also influence their FAW-related behaviors. 
With our application to dairy farmers, the findings 
presented in this study contribute new knowledge in 
this regard, especially about the content and structure 
of the economic value dairy farmers associate with 
AWC. In future studies, the economic value perceived 
by farmers keeping other types of animals should be 
evaluated. This would be beneficial by further confirm-
ing the empirical content and structure of the economic 
value construct associated with FAW and in evaluat-
ing whether and how attributes of the economic value 
construct depend on the type of animal kept. Such 
studies may benefit from using the approach and set 
of attributes developed for this particular study. Fur-
thermore, here we evaluated the content and structure 
of the economic value construct associated with AWC 
across the study sample. Future studies should analyze 
the effect of possible individual differences among farm-
ers on the economic value construct identified here to 
further our understanding of what forms dairy farmers’ 
motivations to work with AWC.
CONCLUSIONS
Our findings indicate that dairy farmers are influ-
enced by both use and non-use values in their AWC-
related work, and that they are especially influenced 
by non-use values. The dairy farmers surveyed seemed 
to be influenced by values associated with ideas of the 
absolute rights that the dairy cows are assumed to have 
and by happiness from knowing that the dairy cows are 
treated well. The most important attribute found this 
study was “To feel happy knowing that my dairy cows 
are well-kept.”
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